Temporary mineralocorticoid receptor antagonism during the development of hypertension improves cerebral artery dilation.
Hypertension causes cerebral artery remodeling and increases the risk of stroke. Renin angiotensin system blockade during the development of hypertension has therapeutic effects even after treatment withdrawal. Mineralocorticoid receptor (MR) activation has been implicated in artery remodeling and impaired endothelial function. The possibility that there is a critical therapeutic window for MR antagonism has not been investigated. We hypothesized that temporary MR antagonism while hypertension develops would improve middle cerebral artery (MCA) structure and function in stroke-prone spontaneously hypertensive rats (SHRSP), even after treatment withdrawal. Six-week-old SHRSP were treated with spironolactone (25 mg/kg/day) from 6 to 12 weeks and when aged to 18 weeks, these rats were compared to age-matched untreated SHRSP. Surprisingly, temporary spironolactone treatment reduced the MCA outer and lumen diameter but had no effect on the wall thickness. Temporary spironolactone treatment improved nitric oxide and endothelium-derived hyperpolarizing factor mediated dilation but had no effect on blood pressure. Spironolactone treatment caused a very small reduction in the damage caused by permanent focal cerebral ischemia. These results suggest that temporary MR antagonism during the development of hypertension has divergent effects on the MCA, in that it causes a potentially detrimental reduction in the lumen diameter while improving vasodilation.